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SUMMARY

An investigation was carried out on the acute toxicity of the crude methanoiic leaf extract of
Tephrosia vogelii Hook. f. (Fabaceae) in mice following oral administration of the extract at doses
ranging from 10 te 10,000 mg per kg body weight. Propylene glycol was used as vehicle of
administration. Clinical signs observed included initial excitation, restlessness, dyspnoea, foaming
from the mouth, incoordination of gait and clonic convulsions. Gross post-mortem findings in the
mice were enteritis, congestion of the lungs, liver, kidneys and spleen. Histopathologic findings
included congestion, focal areas of necrosis and fatty degeneration in the liver; necresis and oedema
at the proximal and disial convoluted and collecting tubules of the Kidneys; focal areas of necrosis in
the epicardium and myocardium with mononuclear cellular infiltration. The median lethal dose
(LD, of the extract leaves was 134.16 mg/kg. The clinical signs observed in mice were similar to
those reported for rotenone poisoning in mammals. It is conciuded that the extract exerted toxic
effects, which predominantly involved neurological disorders, hepatic, renal and cardiac necrotic
changes in the mice.
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INTRODUCTION
MATERIALSAND METHODS

Tephrosia vogelii Hook. f. (Fabaceae) is a

leguminous plant that is widely grown in the Plant Collection, Extraction and Preparation
tropics, especially in Tropical Africa and India of extract

(Lambert et al, 1993), for use mainly as Fresh leaves of Tephrosia vogelii were collected
piscicide (Bossard, 1993 and Ibrahim ef al, in October, 2000 at Bafai-Gora village, 12 km
2000) and insecticide (Chiu, 1989; Kaposhi, north of Zonkwa (9° 47 N, 8° 18 E) in Kaduna
1992 and Ogendo et al., 2004), but is also used State, Nigeria. The plant was identified and
internally for numerous other ethnomedical authenticated by an expert in the Savannah
purposes, including its use as abortifacient, Herbarium, National Animal Production
purgative and emetic (Burkill, 1995). Although Research Institute, Shika-Zaria, Nigeria. The
the plant‘s exiract is believed to be SchCﬁVely leaves were air-dried, and ground into powder
toxic to fishes and insects (O'Brien and using a grinding machine (“CHRISTY”
Yamamoto, [970 and Matsumura, [975), there Chelmsford England, Machine type 8 lab. mill)
are serious concerns about its safety in with sieve diameter of 0.5 mm’ at 8,000 rpm.
mfirpmals, especially where it is used internaily Crude methanolic (methanol, Analar’, BDH,
(Gaissonand Lee, 2000). England) extraction of the dried ground leaves

was carricd out using a Soxhlet extractor. The
extract was evaporated to dryness under pressure
using a rotary evaporator. Assay extract was

The aim of the present study was to investigate
the acute toxicity effecis of T vogelii leaf extract
inmice.
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prepared by dissolving the extract in de-ionized
water and filtering with medical cotton wool.

Experimental Animals

Albino mice (Mus musculus) were purchased from
the Department of Veterinary Surgery and
Medicine, Ahmadu Bello University (ABU),
Zaria. They were kept in mice cages in the Small
Animal Room of the Department of Veterinary
Physiology and Pharmacology, ABU, Zaria until
use. The mice were fed with pellet feed
formulated from a combination of chicken
grower's mash (Pfizer, Kaduna, Nigeria) and
groundnut cake powder mixed at aratio of 3:1. Tap
water was given ad libitum.

Acute Oral Toxicity Studies

Acute oral toxicity studies of the methanolic leaf
extract of Tephrosia vogelii in albino mice (Mus
musculus) was carried out using modified Lorke's
method (1983). A suitable solvent for the extract
used in the oral toxicity studies was determined by
attempting to dissolve it using four different
solvents, which included distilled water,
groundnut oil, Tween-20 and propylene glycol.

The Maximum Convenient Concentration
(MCC), which was the maximum amount of
extract dissolved in 1.0 ml of propylene glycol
such that the solution was delivered through an 18
G needle at room temperature, was determined by
measuring 1.0 g of the extract and adding 0.05 ml
of propylene glycol at a time, until the solution
was easily dclivered through the needle. From the
volume of solvent used, the MCC of the extract in
g/ml was determined and a stock solution was
made and refrigerated until required. The
Maximum Convenient Volume (MCV) that can be
administered to mice by the oral route is § mi/kg
(Loomis, 1978). Therefore, the Maximum
Tolerated Dose (MTD, g/kg) of the extract used in
this experiment was calculated by multiplying the
MCC (g/ml) by the MCV (ml/kg) as described by
Ibrahim (1984).

In the toxicity studies, the mice were fasted for 24
hours and deprived of water for 12 hours before
the administration of the extract. An insulin
syringe fitted to a curved 18-guage needle with
blunt end was used to administer the extract orally.
All the mice were weighed and identified with
marks using marker pen. Clinical signs of the
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extract in‘mice were observed and recorded.

The studies were conducted in two stages. The

first stage was the pilot acute toxicity studies

and the second stage was that of LD,
determination.

In the pilot acute toxicity studies, fifteen mice
(19-29.2 g) of both sexes, arranged in five
groups of three mice each randomly, were used
to determine the amount of extract that was
capable of bringing about 0-100% death when
given orally to mice.

Group 1 received 10,000 mg of the extract per
kg body weight.

Group 2 received 1,000 mg of the extract per kg
body weight.

Group 3 received 100 mg of the extract per kg
body weight.

Group 4 received 10 mg of the extract per kg
body weight.

Group S served as control and was given only
the vehicle, propylene glycol at 5 ml/kg.

From the pilot studies, the range of doses for
LD, was selected to be between 100 mg and
1000 mg per kg body weight of mice.
Therefore, nine mice were arranged in 3 groups
of 3 mice each as follows:

Group 1 received 800 mg of the extract per kg
body weight of mice.

Group 2 received 400 mg of the extract per kg
body weight of mice.

Group 3 received 200 mg of the extract per kg

body weight of mice.

Nine mice were further treated in three groups
of three mice each.

Group 1 received 180 mg of the extract per kg
body weight.

Group 2 received 150 mg of the extract per kg
body weight.

Group 3 received 120 mg of the extract per kg
body weight.

From the data obtained in the above studies, the
median lethal dose (LD,,) of the extract in mice
was calculated by taking the geometrical mean
between the lowest lethal dose that produced
100 % death and the highest non-lethal dose.

Gross post-mortem examination was
performed on all the mice in the Necropsy



Nigerian Veterinary Journal Vol, 28(2) 2007: 47-52

Room, Department of Veterinary Pathology and
Microbiology, ABU, Zaria. Organs examined
included the lungs, liver, heart, spleen, kidneys
and intestine. Samples of these organs were
taken for histopathologic examinations. They
were preserved in universal bottles containing
10 % formalin solution.

Slides for histopathologic examination were
prepared and stained with H & E stain (Luna,
1968} in the Histotechniques Laboratory,
Department of Veterinary Anatomy, Ahmadu
Bello University (ABUJ), Zaria, Nigeria. The
slides were observed and photomicrographed at
%400 using a microscope (DIALUX 20, Leitz,
Wetzlar) in the Department of Veterinary
Pathology and Microbiology, ABU, Zaria,
Nigeria.

RESULTS

The extract was only partially soluble in water.
Only about 42.84 % of the extract dissolved in
water. [t dissolved in groundnut il and Tween-20
with suspension of particles. It was completely
soluble in propylene glycol, after rigorous
stirring with a glass rod, and so propylene glycol
was used as solvent for the acute toxicity studies.

The results of the pilot test were summarized in
Table 1. 10,000 mg/kg and 1,000 mg/kg caused
100 % mortality (*/,), while 100 and 10 mg/kg
caused 0 % mortality (°/,). Results obtained from
further tests showed that concentrations of 800,
400, 200, 180, and 150 mg/kg all caused 100 %
mortality (*/,), whereas 120 mg/kg caused 0 %
mortality (*/,) (Table I1).

TABLE I:Results of the pilot test for LD, of the methanolic leaf extract of Tephrosia vogelii in mice

Group Dose Mo Dead/ No Clinical Signs
(mg/kg) Alive

1 10,000 A Excitation, restlessness, incoordination of gait, clonic
convulsions, burrowing, recumbency, gasping,
depression, stupor, coma and death

2 1,000 3y

3 100 0/3 All of the above, except coma and death

4 10 1 None

3 Control %, None

TABLE I:Results of the test for LD, of imcthanolic leaf extract of Tephrosia vogelii

Group Dose No Dead/ No Clinical Signs
{mg/kg) Alive

1 800 3, Excitation, restlessness, incoordination of gait, clonic
convulsions, gasping, burrowing, depression,
recumbency, stupor, coma and death

2 400 s

3 200 ’

4 180 i

5 150 s

6 120 % All of the above, except coma and death

Clinical “signs included initial excitation,
testlgssness, dyspnoea (gasping), foaming in
the mouth, incoordination of gait, clonic
convulsions and burrowing into the litter,
followed by recumbency, depression and stupor
or coma. The signs appeared within 10-20
seconds of extract administration. Within 10-20
minutes post-adminisiration, most of the mice
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treated with 150-10,000 mg/kg of the extract
were in coma. Death occurred within 30 minutes
to 24 hours. All the mice that received 120 and
100 mg/kg of the extract showed the above
clinical signs without going into coma. Clinical
signs in the mice that received 10 mg/kg were
mild. The mice that received only the vehicle
(propylene glycol) showed no clinical signs.
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Taking the geometrical mean from the sum of the
least lethal dose (150 mg/kg) and the nearest (non-
lethal) dose to it (120 mg/kg), the LD, was
calculated tobe 134.16 mg/kg.

Gross post-mortem examination of the mice that
died as a result of the extract showed enteritis,
congestion of the lungs, liver, kidneys and spleen.
The liver was also fatty and haemorrhagic in some
cases. No gross lesions were observed in control
animals and those that survived lower doses.

Histopathologic findings in the mice, which died
following administration of the extract, showed
necrosis of the intestinal glands and villi with
mononuclear cellular infiltration and catarrhal
enteritis, and mucous secretion by goblet cells
(Plate 1). Their livers had congested blood vessels,
focal areas of necrosis and faity degeneration
(Plate 2). There was lymphocyte proliferation in
the spleen, Payer's patches and lymph nodes (Plate
3). The kidneys had areas of necrosis at the
proximal and distal convoluted and collecting
tubules. There was oedema fluid in some renal
tubules. The heart had focal areas of necrosis in the
epicardium and myccardium with mononuclear
cellular infiltration (Plate 4).

PLATE 1:Section of an intestine from mice reated
with Tephrosia vogelii Jeaf extract (200 mg/kg). Note
focal areas of necrosis (f) and mononuciear cellular
infiltration (m) of intestinal giands and villi. H & E
stain (X 400)
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PLATE 2: Section of a liver from mice treated with
Tephrosia vogelii Yeaf extract {200 mg/kg). Note the
ceniral vein (V), focal areas of necrosis (f) and
mononuclear cellular jufiltration (in) of hepatocytes.
H & E stain (X 400)

PLATE 3: Section of a spleen from: mice treated with
Tephrosia vogelii leaf extract (200 mg/kg). Note ihe
splenic trabeculae (t) and massive proliferation of

(L).

lymphocytes H & E stain (X 400)

PLATE 4: Section of a heart from mice treated with Tephrosia
vogelii leaf extract (200 mg/kg). Note focal areas of necrosis (f)
and mononuclear cellilar infiltration (m) of the myocardium.
H & E stain (X 400)
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DISCUSSION

Clinical signs of restlessness, incoordination
(staggering), clonic convulsions (jerking),
dyspnoea (gasping), and stupor (near
unconsciousness), seen in the mice treated with
the extract of Tephrosia vogelii leaves were
indicative of respiratory and neural
impairments. Poisoning with rotenone, the
main toxic ingredient in the plant extract, is
known to cause the above clinical signs in
mammals as a result of respiratory impairment
(stimulation followed by depression) and nerve
poisoning (DeWilde, 1986 and Marking, 1988).
Thus death occurred from respiratory paralysis;
that is, inhibition of respiratory metabolisin at
the cellular or molecular level (DeWilde, 1986).
The oral lethal dose, LD,, of 134.2 mg/kg
obtained in the present study showed that the
extract was moderately toxic to mice, using the
oral route and propylene glycol as the vehicle
(WHO, 2001). The plant powders have been
reported 10 be more toxic than would be
accounted for by the rotecnone content,
indicating the presence of other extractives
which may affect the toxicity (Matsumura,
1975 and Gosselin ez al., 1984).

The congestion of visceral organs and fatty or
haemorrhagic hepatic degeneration observed in
the present study were consistent with the
findings of Matsumura (1975). Many organs
were affected by the administration of the
extract orally to mice. The generalized focal
areas of mnecrosis with lymphocytes and/or
mononuclear cellular infiltration observed in all
the organs were indicative of cellular death as a
result of failure of oxidative phosphorylation to
occur, and the body's attempt to get rid of the
necrotic debris at these points, Focal areas of
necrosis and mild kidney damage have been
reported in animals repeatedly fed derris
powder (a botanical source containing 9.6 per
cent rotenone) at levels from 312 to 5000 ppm
(Negherbon, 1957). The results of the present
study support the findings that rotenone
poisoning causes brain damage in rais, similar
to brain damage caused by Parkinson's disease
in humans. Consequently, the use of rotenone as
insecticide has been temporally suspended in
the United Kingdom, pending furiher research
to prove its safety in humans (Gaisson and Lée,
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2000).
CONCLUSION

In conclusion, the crude extract of Tephrosia
vogelii leaves was shown to be moderately toxic
to mice. Oral administration of the extract to mice
at doses = 150 mg/kg caused clinical and
histopathological lesions, which eventually
resulted to death, Therefore, prolonged use of the
plant extract for ethno-medical and veterinary
purposes should be handled with caution.

Itis recommended that the effect of T. vogelii 1eaf
extract on the brain be investigated in order to
ascertain whether it causes brain damage similar
to that caused by pure rotenone poisoning.
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